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The bactericidal mechanism of action of poly myxin B against susceptible bacteria has been sug gested to result from electrostatic interactions of the basic polypeptide antibiotic with acidic cell envelope phospholipids 1,2. This process causes the breakdown of the selective perm eability barrier of the cyto plasmic membrane, and finally cell death. The identities of the polymyxin receptor molecules in sensitive bacteria, however, have never been deter mined with certainty. The problem is further com plicated by the fact that polymyxin exhibits a strikingly selective activity against Gram-negative b a c te ria 3 which, in addition to the plasma mem brane, possess a second membrane structure, the outer membrane or plastic layer composed of p ro teins, lipopolysaccharide and phospholipids4. A possible strategy to identify the polymyxin receptors consists in examining isolated, individual com ponents and substructures of the cell envelope ( = outer membrane, m urein and inner membrane) for their ability to combine with polymyxin B in vitro under physiological conditions. We have pre viously rep o rted 2 that extraction of isolated cell envelopes from Salmonella typhim urium with chloroform-methanol reduced their binding capacity for radioactive polymyxin B by 70%. In the present communication, it is shown that phosphatidic acid and phosphatidyl glycerol, but not phosphatidylethanolamine, phosphatidylserine or cardiolipin (diphosphatidylglycerol), form stable complexes with polymyxin B which can be isolated by paperchromatography or extraction into chloroform. This is the first instance for a specific preference of polymyxin B for defined acidic phospholipids.
The phospholipids occurring in S. typhim urium 5, phosphatidic acid (P A ), phosphatidylglycerol (PG ), phosphatidylserine (P S ), phosphatidylethanolam ine (PE) and cardiolipin (C L), were purchased from Supelco Inc. (Bellefonte, Pa., U S A ). PE and PG were also purified from nutrient broth grown S. typhim urium G30 according to G. F. A m es5.
Requests for reprints should be sent to Dr. M. Teuber, Abteilung Mikrobiologie, Institut für Botanik, Technische Universität München, D-8000 München 2, Arcisstr. 21.
Action of Polym yxin B on Bacterial M embranes, II
Mono-A^-acetyl-14C-derivatives of polymyxin B (PX) were prepared as previously reported 6. The specific activity was 14.7 juCi/jumole. Polymyxin B sulfate (sterile powder) was a gift of Pfizer GmbH (K arls ruhe, G erm any). Radioactivity was determined in a toluene based scintillation liquid with a Beckman L S I00 spectrometer.
Since it is generally assumed that phospholipids are arranged in biological membranes in bilayers forming the hydrophobic permeability b a r r ie r 7, it was of interest to search for a polymyxin-phospholipid complex which would be stable in a hydrophobic environment. Because the polymyxin mole cule is very polar at neutral pH (5 free aminogroups) it does not migrate away from the origin when chromatographed with chloroform-methanolwater on W hatman No. 1 paper. However, when mixed with PA or PG, part of the radioactive anti- The dried spots were each carefully wetted with 10 /d of 0.14 M NaCl containing 2 nmoles mono-./V-acetyl-14C-polymyxin B. The dried paper was developed with the solvent chloroform-methanol-water (95 : :50 : 5, v : v : v) until the solvent front had moved 9 cm above the origin. Phospho lipids were detected with the molybdate-sulfuric acid spray 5, radioactive PX with a chromatogramm scanner. All phospho lipids with or without PX moved with the front. PX, free or mixed with PS, CL or PE stayed at the origin (lower tracing). PX mixed with PA or PG moved with the front (upper tracing).
